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APPARATUS AND METHOD IN A NETWORK 
INTERFACE DEVICE FOR STORING 
STATUS INFORMATION CONTIGUOUS 
WITH A CORRESPONDING DATA FRAME 

IN A BUFFER MEMORY 

BACKGROUND OF THE INVENTION 

1. Technical Field 

The present invention relates to network interfacing and 
more particularly, to methods and systems for buffering data 
betWeen a host bus interface and a media access controller 
accessing Ethernet media. 

2. Background Art 
NetWork interface devices handle packets of data for 

transmission betWeen a host computer and a netWork com 
munications system, such as a local area netWork. The host 
computer may be implemented as a client station, a server, 
or a sWitched hub. One primary function of the netWork 
interface device is to buffer data to compensate for timing 
discrepancies betWeen the clock domain of the host com 
puter and the clock domain of the netWork. 

NetWork interface devices typically include a ?rst in, ?rst 
out (FIFO) buffer memory for storing transmit and receive 
data, Where the transmit data is stored in a transmit FIFO 
prior to transmission on the netWork media by the MAC, and 
receive data is stored in a receive FIFO by the MAC prior 
to transfer to the host computer via the host computer bus 
interface. 

One disadvantage With the use of a FIFO for a transmit 
buffer or a receive buffer is the increased latency encoun 
tered during the buffering process. The latency of the 
netWork interface device is the time delay betWeen the time 
that a data frame is supplied to the netWork interface device 
and the time the data is transmitted on the netWork media, 
or vice versa. 

An additional disadvantage With the use of a FIFO for a 
transmit buffer or receive buffer is the increased compleXity 
associated With maintaining status information for each data 
frame stored in the FIFO buffer. If a stored data frame is to 
have corresponding status information, then an additional 
FIFO buffer may be required for storing the status informa 
tion for each stored data frame. Hence, a transmit buffer may 
require a frame data FIFO for the actual frame data, and a 
status FIFO for storing the corresponding status information 
for each data frame. Such an arrangement Would result in a 
substantial increase in the amount of area required on a chip 
for the status FIFO. In addition, additional synchroniZation 
logic Would be required to maintain correspondence 
betWeen the stored frame data and the corresponding status 
data. 

DISCLOSURE OF THE INVENTION 

There is a need for an arrangement that enables use of a 
random access memory in a netWork interface device, as 
opposed to a FIFO buffer, to store both a data frame and 
corresponding status information indicating the status of the 
stored frame. 

There is also a need for an arrangement that enables 
storage of status information preceding the corresponding 
data frame in a random access memory, enabling a read 
controller to immediately determine Whether to transfer the 
stored data frame or discard the stored data frame based on 
reading the corresponding status information preceding the 
stored data frame. 

There is also a need for an arrangement in a netWork 
interface device for storing a data frame received by a media 
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2 
access controller into a random access memory, Where the 
random access memory storing the receive data frame 
includes a header containing status information related to the 
netWork reception condition and the storage status of the 
stored data frame. 

These and other needs are attained by the present 
invention, Where a memory controller is con?gured for 
reserving at least one buffer memory location for status 
information associated With the reception of the data frame. 
The memory controller Writes the receive data frame into 
contiguous buffer memory locations folloWing the reserved 
buffer memory location, and Writes the status information 
received from the media access controller into the reserved 
buffer memory location folloWing Writing the corresponding 
data frame into the random access memory. 

According to one aspect of the present invention, a 
method in a netWork interface device for storing data 
associated With a data frame in a buffer memory, comprises 
reserving at least one buffer memory location of the buffer 
memory for status information corresponding to reception of 
the data frame by the netWork interface device, Writing the 
data frame in contiguous buffer memory locations folloWing 
the at least one buffer memory location, and Writing the 
status information generated during the reception of the data 
frame into the at least one buffer memory location folloWing 
the data frame Writing step. Reserving the ?rst buffer 
memory location enables a netWork interface device to Write 
the data frame in the contiguous buffer memory locations, 
and then update the ?rst buffer memory location With the 
status information corresponding to reception of the data 
frame by the netWork interface device. Hence, the status 
information and corresponding data frame may be stored in 
contiguous memory locations, enabling a read controller 
accessing the buffer memory to quickly determine Whether 
the corresponding data frame stores invalid data, requiring 
the read operation to be aborted or “?ushed out.” 

Another aspect of the present invention provides a net 
Work interface device for storing a data frame. The netWork 
interface device includes a media access controller con?g 
ured for receiving a data frame from a packet sWitched 
netWork, the media access controller generating status infor 
mation associated With the reception of the data frame, a 
random access memory for storing the received data frame 
and the corresponding status information, and a memory 
controller con?gured for reserving at least one buffer 
memory location for the status information and for Writing 
the data frame into contiguous buffer memory locations 
folloWing the reserved at least one buffer memory location, 
the memory controller Writing the status information into the 
reserved at least one buffer memory location folloWing 
Writing the corresponding data frame into the random access 
memory. Reserving the at least one buffer memory location 
for the status information enables the memory controller to 
?rst store the frame data received by the media access 
controller Zenith minimal latency, folloWed by storing the 
status information received from the media access controller 
into the reserved buffer memory location. Hence, the 
memory controller enables generation of a header for the 
data frame that includes status information associated With 
reception of the data frame for use by read controllers and 
slave transfer routines optimiZed for reading header infor 
mation prior to determining Whether to transfer a stored data 
frame. Moreover, the reserving of the buffer memory loca 
tion enables the memory controller to minimiZe processing 
delays by Writing the frame data as it is received from the 
media access controller, Without the necessity of any addi 
tional buffering. 



6,061,767 
3 

Additional objects, advantages and novel features of the 
invention Will be set forth in part in the description Which 
follows, and in part Will become apparent to those skilled in 
the art upon examination of the folloWing or may be learned 
by practice of the invention. The objects and advantages of 
the invention may be realiZed and attained by means of the 
instrumentalities and combinations particularly pointed out 
in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference is made to the attached drawings, Wherein 
elements having the same reference numeral designations 
represent like elements throughout and Wherein: 

FIGS. 1, 1A and 1B are block diagrams illustrating an 
exemplary netWork interface device having a memory con 
troller for Writing a data frame and corresponding status 
information into a random access memory according to an 
embodiment of the present invention. 

FIG. 2 is a block diagram illustrating in detail the buffer 
architecture of the netWork interface device of FIG. 1 
according to an embodiment of the present invention. 

FIG. 3 is a diagram illustrating an exemplary data struc 
ture of a received data frame stored in the receive buffer of 
FIG. 2. 

FIG. 4 is a block diagram illustrating in detail the receive 
MAC memory management unit of FIG. 2. 

FIG. 5 is a How diagram illustrating the method for 
storing frame data and corresponding status information into 
the receive buffer according to an embodiment of the present 
invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

The present invention Will be described With the example 
of a netWork interface device in a packet sWitched netWork, 
such as an Ethernet (IEEE 802.3) netWork. A description 
Will ?rst be given of a netWork interface device architecture, 
folloWed by the arrangement for storing the data frame and 
the corresponding status information in the buffer memory. 
It Will become apparent, hoWever, that the present invention 
is also applicable to other netWork interface device systems. 

NETWORK INTERFACE DEVICE 
ARCHITECTURE 

FIG. 1 is a block diagram of an exemplary netWork 
interface device 10 that accesses the media of an Ethernet 
(AN SI/IEEE 802.3) netWork according to an embodiment of 
the present invention. 

The netWork interface device 10, preferably a single-chip, 
32-bit Ethernet controller, provides an interface betWeen a 
local bus 12 of a computer, for example a peripheral 
component interconnect (PCI) local bus, and an Ethernet 
based media 50. 

The interface 10 includes a PCI bus interface unit 16, a 
buffer memory portion 18, and a netWork interface device 
portion 20. The PCI bus interface unit 16 includes a PCI 
slave interface 16a and a DMA interface 16b. The slave 
interface 16a manages PCI control and status information 
including reading and programming of the PCI status 
registers, but may also be con?gured for managing slave 
transfers via the PCI bus With a host CPU. The DMA 
interface 16b manages DMA transfers by the netWork inter 
face device 10 to and from system memory. Hence, the PCI 
bus interface unit 16 can be selectively con?gured for PCI 
transfers in slave and/or master (e.g., DMA) mode. 
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4 
The memory portion 18 includes a 32-bit SRAM imple 

mented directly on the netWork interface device chip 10. 
According to the disclosed embodiment, the SRAM 18 may 
be accessed in a random access manner under the control of 
a memory management unit 22, or may be segmented into 
a receive portion 18a and a transmit portion 18b for receive 
and transmit paths, respectively. 
The netWork interface device 10 also includes a buffer 

management unit 24 con?gured for managing DMA trans 
fers via the DMA interface 16b. The buffer management unit 
24 manages DMA transfers based on DMA descriptors in 
host memory that specify start address, length, etc. The 
buffer management unit 24 initiates a DMA read from 
system memory into the transmit buffer 18b by issuing an 
instruction to the DMA interface 16b, Which translates the 
instructions into PCI bus cycles. Hence, the buffer manage 
ment unit 24 contains descriptor management for DMA 
transfers, as Well as pointers associated With storing and 
reading data from the memory portion 18. Although the 
buffer management unit 24 and the memory management 
unit 22 are shoWn as discrete components, the tWo units may 
be integrated to form a memory management unit control 
ling all transfers of data to and from the memory unit 18. 
The netWork interface device 20 includes a media access 

control (MAC) core 26, a general purpose serial interface 
(GPSI) 28, a media independent interface (MII) 30 for 
connecting to external 10 Mb/s or 100 Mb/s physical (PHY) 
transceivers, an external address detection interface (EADI) 
32, an attachment unit interface (AUI) 34 having a Manches 
ter encoder and decoder, and a 10/100 Mb/s tWisted pair 
transceiver media attachment unit (MAU) 36. 
The netWork interface device 10 also includes a netWork 

port manager 38 con?gured for performing MII handshaking 
betWeen tWo devices on an MII bus via the MII port 30. Such 
MlI handshaking may include link information, program 
ming information at the MII layer using a management data 
clock (MDC), and management data input/output (MDIO) 
paths. 
The auto-negotiation portion 40 performs IEEE 

compliant negotiation With a link partner on the PHY layer 
to exchange data indicating Whether the link partner is 
capable of operating at 10 Mb/s, 100 Mb/s, and Whether the 
link should be half-duplex or full-duplex. 
The LED controller 44 selectively controls the generation 

of LED output signals based upon the internal decoding 
logic and netWork interface device status registers (not 
shoWn). The netWork interface device 10 also includes an 
IEEE 1149.1-compliant JTAG boundary scan test access 
port interface 36. 

The EEPROM interface 42 connects to an EEPROM on 
either a netWork interface device adapter card or the moth 
erboard of the host computer via a serial interface link. The 
EEPROM (not shoWn in FIG. 1)) Will be programmed With 
con?guration information related to the netWork interface 
device, enabling the netWork interface device to be con?g 
ured during initialiZation via the EEPROM interface 42. 
Once initialiZed, the netWork interface device stores the 
con?guration information in internal registers (not shoWn), 
enabling the netWork interface device to operate indepen 
dently of the host computer in the event the host computer 
is poWered doWn. Hence, the netWork interface device can 
be con?gured to operate While the host computer is in a 
stand-by mode, enabling the netWork interface device to 
output poWer up information to logic Within the host com 
puter to enable the host computer to automatically turn on in 
response to data packets received from the netWork and 
having a speci?c protocol, described beloW. 
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MEMORY MANAGEMENT ARCHITECTURE 

FIG. 2 is a block diagram illustrating the buffer architec 
ture of the network interface device 10 according to an 
embodiment of the present invention. As shoWn in FIG. 2, 
transfer of data frames betWeen the PCI bus interface unit 
16, also referred to as the bus interface unit (BIU), and the 
MAC 20 is controlled by a memory management unit 
(MMU) 52 including the buffer management unit 24 and the 
SRAM MMU 22 of FIG. 1. The MENU 52 controls the 
reading and Writing of data to the SRAM 18, illustrated in 
FIG. 2 as a receive SRAM portion 18a and a transmit SRAM 
portion 18b for convenience. It Will be recogniZed in the art 
that the receive SRAM (RXiSRAM) 18a and the transmit 
SRAM (TXiSRAM) 18b may be implemented as a single 
memory device, or alternatively as tWo separate SRAM 
devices. 

As shoWn in FIG. 2, the memory management unit 
includes the buffer management unit 24, also referred to as 
the descriptor management unit, the SRAM MMU 22, and 
an arbitration unit 54. The arbitration unit 54 arbitrates DMA 
requests for data transmission, data reception, descriptor 
lists from the descriptor management block 24, and status. 

The SRAM MMU 22 includes separate controllers for 
each SRAM 18a and 18b, for both read and Write operations. 
According to the disclosed embodiment, the netWork inter 
face device 10 operates in tWo generic clock domains, 
namely a host computer bus clock domain 56a, and a 
netWork clock domain 56b. Since the netWork interface 
device 10 needs to send and receive data across tWo inde 
pendent clock domains 56, divided by the dotted line 58, the 
its SRAM MMU 22 needs to be able to Write and read data 
to each SRAM 18a and 18b in a manner that tracks memory 
status independent of the PCI clock in the host computer 
domain and the MAC clock generated from netWork activity 
in the netWork domain 56b. 

According to the disclosed embodiment, the SRAM 
MMU includes a transmit-data bus-side memory manage 
ment unit (XBiMMU) 22a, a transmit-data MAC-side 
memory management unit (XMiMMU) 22b, a receive-data 
bus-side memory management unit (RBiMMU) 22c, a 
receive-data MAC-side memory management unit (RMi 
MMU) 22d, and a synchroniZation circuit 60. The 
XBiMMU 22a and the RMiMMU 22d operate as Write 
controllers con?gured for Writing frame data into the 
SRAMs 18b and 18a, respectively. The XBiMMU 22a and 
the RBiMMU 22c operate according to the PCI bus clock 
(CLK). The RMiMMU 22d operates according to the 
receive MAC clock (RXiCLK) received by the MAC 20, 
and the XMiMMU 22b operates under the control of the 
MAC transmit clock (TXiCLK) received by the MAC 20. 
The XMiMMU 22b and the RBiMMU 22c operate as read 
controllers con?gured for reading frame data from the 
SRAMs 18b and 18a, respectively. Hence, receive data from 
the MAC 20 is Written into the RXiSRAM 18a under the 
control of the Write controller 22d synchronous to the 
receive clock (RXiCLK) in the netWork clock domain 56b. 
Frame data stored in the RXiSRAM 18a is read and output 
to the BIU 16 via data path 62a under the control of the 
receive-data read controller 22c, Which reads the frame 
synchronous to the PCI bus clock signal. 

Similarly, transmit data to be output onto the netWork by 
the MAC 20 is Written into the TXiSRAM 18b via data 
path 62b under the control of the transmit-data Write con 
troller 22a, con?gured for Writing the frame data synchro 
niZed to the PCI bus clock (CLK). The stored transmit data 
is read and output from the TXiSRAM 18b to the MAC 20 
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6 
under the control of the transmit-data read controller 22b 
according to the MAC transmit clock (TXiCLK) Within the 
netWork clock domain 56b. 
The presence of tWo separate clock domains 56a and 56b 

in Writing and reading to a random access memory 18 
requires that the Write controller and read controller devices 
be coordinated and synchroniZed to ensure that no conten 
tion issues arise due to the relative independence of the tWo 
clock domains 56a and 56b. The SRAM MMU 22 includes 
a synchroniZation circuit 60 that asynchronously monitors 
the status of the RXiSRAM 18a and 18b, enabling the 
memory controllers to read and Write to the memory 18 
betWeen the tWo clock domains 56a and 56b. Thus, prob 
lems that Would ordinarily arise betWeen the tWo clock 
domains in the individual memory management units 22a, 
22b, 22c and 22d are avoided by use of the synchroniZation 
circuit 60 according to a prescribed arbitration logic. 

FIG. 3 is a diagram illustrating the data structure of a data 
unit 64 in the RXiSRAM 18a. As shoWn in FIG. 3, each 
stored data unit 64i includes tWo buffer memory locations for 
storing status information 65, folloWed by a frame track ?eld 
66 in the neXt contiguous memory location, and the stored 
data frame 68 output from the MAC 20 and Written into 
contiguous buffer memory locations folloWing the status 
information 65 and the frame track ?eld 66. Speci?cally, the 
storage data frame 68 is stored in 32-bit Wide double Word 
format memory locations in a contiguous sequence (D0, D1, 
. . . DLAST). 

As described beloW, each data unit 64 is Written by ?rst 
reserving the contiguous buffer memory locations for the 
double Word Status 0, Status 1 (together forming the status 
information 65), and the frame track 66 by Writing null 
values into the ?rst three contiguous memory locations. The 
memory controller (RMiMMU) 22d then Writes the frame 
data in 32-bit Wide double Word format into the contiguous 
buffer memory locations 68 folloWing the corresponding 
locations for the status information 65 and the frame track 
?eld 66. The memory controller 22d continues to Write the 
32-bit Wide frame data ?elds in the contiguous locations D0, 
D1, etc. until reception of an end of frame (RMiENF) 
signal from the MAC 20. In response to the end of frame 
(RMiENF) signal, the memory controller (RMiMMU) 
22d jumps to the ?rst buffer memory location (status 0), 
receives the status information from the media access 
controller, and Writes the ?rst and second portions of the 
status information 65 into the ?rst and second buffer 
memory locations (status 0 and status 1), respectively. The 
memory controller 22d then updates the frame track ?eld 66, 
then jumps to reserve the neXt contiguous memory locations 
for the status information 65 and frame track ?eld 66 for the 
neXt received data frame (e.g., 642). 

FIG. 4 is a block diagram illustrating the signals passed 
betWeen the MAC 20 and the RMiMMU 22a' in Writing the 
status information 65, the frame track ?eld 66 and the frame 
data 68 for each data unit 64 in the receive SRAM 18a. 
According to the disclosed embodiment, the MAC 20 gen 
erates the information associated With the status ?eld 65 and 
the frame track ?eld 66. Speci?cally, the MAC 20 outputs a 
32 bit received MAC data bus (RMiDATA) that transfers 
received data from the MAC 20 to RMiMMU 22d. As 
described beloW, the MAC 20 outputs both frame data and 
the status data 65 on the RMiDATA bus. The MAC 20 also 
outputs an RMiSTATUS signal indicating that the data on 
the RMiDATA bus is status information for the status ?eld 
65. The MAC 20 also outputs a RMiENF signal indicating 
end of the received frame. The MAC also outputs an 
RMiADV signal used to advance a Write pointer 200 in the 
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RMiMMU 22a' for the RXiSRAM 18a. The 
RMiRELOAD signal causes the RMiMMU 22a' to reload 
the received SRAM Write pointer With the save Write pointer 
in register 202, and is used to discard frames that are smaller 
than 64 bytes. The RMiMMU 22d also includes a holding 
register 204 for temporarily storing generated frame track 
values prior to storage in the frame track ?eld 66, described 
beloW. 

The MAC 20 also outputs a byte count value (RXi 
BYTEiCNT), and a byte enable (RXiENFiBEiL) that 
speci?es the number of valid bytes in the last data DWORD 
stored in the BLAST memory location. 

FIG. 5 is a How diagram illustrating the method for 
Writing the data unit 64 including the status information 65 
and the frame track ?eld 66, folloWed by the data frame 68 
in contiguous buffer memory locations according to an 
embodiment of the present invention. The RMiMMU 22d 
begins after reset by reserving the ?rst three buffer memory 
locations for the status information 65 and the frame track 
?eld 66 by Writing null data into the ?rst three contiguous 
memory locations (step 70). Writing null data into the ?rst 
three contiguous memory locations advances the Write 
pointer 200 to point to the neXt contiguous location (D0) for 
storage of frame data received from the MAC 20 via the 
RMiDATA bus. The RMiMMU 22d then Waits for a data 
frame from the MAC 20, and Writes the data frame into 
contiguous buffer memory locations (D0, D1, . . . ) in step 
72, and increments the Write pointer 200 after the Writing of 
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each DWORD into the memory 18a. The RMiMMU 22d 30 
continues to Write frame data until reception of an end of 
frame signal (RMiENF) from the MAC 20, indicating a 
completed transfer of the data frame 68 into the buffer 
memory 18a In response to receiving the RMiENF signal, 
the RMiMMU 22d stores the Write pointer value from the 
Write pointer 200 specifying the last contiguous buffer 
memory location storing the data frame (e. g., DLAST) in the 
ENF ADDR ?eld of the holding register 204 in step 74. The 
RMiMMU 22d also stores in the holding register 204 in 
step 74 the byte count (CNT) ?eld from the RXiBYTEi 
CNT path from the MAC 20, and the byte enable (BEiL) 
?eld from the RXiENFiBEiL signal path from the MAC 
20. The RMiMMU 22d also sets the frame bit ?eld in the 
internal holding register 204 to 1 to indicate valid frame data 
once Written into the frame track ?eld 66 of the SRAM 18a. 

FolloWing storage of the frame track information (e.g., 
FRM, LONG, CNT, ENF ADDR, BEiL) in the holding 
register 204, the RMiMMU 22d jumps back to the ?rst 
buffer memory location (status 0) in response to the end of 
frame (RMiENF) signal in step 76. The RMiMMU 22a' in 
step 78 receives the status information from the MAC 20 
across the receive data bus (RMiDATA) and Writes the ?rst 
and second portions of the status information 65 into the ?rst 
and second reserved buffer memory locations (Status 0 and 
Status 1), respectively. The RMiMMU 22d then Writes the 
obtained tracking information from the holding register 204 
to the third reserved buffer memory location (frame track 66) 
in step 80. 

After updating the status ?eld 65 and the frame track ?eld 
66 With valid data, the RMiMMU 22d jumps to the neXt 
contiguous location after the end of the Written data unit 64, 
in step 82, i.e., the Status 0 location for the neXt frame 642. 
The RMiMMU 22d then Writes null data in step 84 into the 
Status 0, Status 1, and frame track ?elds for the neXt frame 
642 to prepare for reception of the neXt data frame. 

According to the disclosed embodiment, status informa 
tion and frame track information are stored in contiguous 
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memory locations preceding a corresponding frame 
memory, enabling storage of both frame data and corre 
sponding status information in a single buffer memory. 
Moreover, multiple received frames may be temporarily 
stored in the receive buffer 18a using a minimal amount of 
buffering, Without the necessity of a separate status buffer. 

Storage of the status information and the frame track 
information preceding the corresponding data frame enables 
a read controller (such as the RBiMMU 22c) or a host 
performing a slave transfer, to access the received frame 
status before actual retrieval of the received frame data In 
addition, rapid and ef?cient data transfers can be performed 
from the SRAM 18a by a host operating the netWork 
interface device in slave mode, since determination of 
Whether to read a stored data frame or “?ush” the frame can 
be quickly determined by reading the status and the frame 
track ?elds, and then merely incrementing a read pointer to 
begin retrieval of the stored frame data 68. 

While this invention has been described in connection 
With What is presently considered to be the most practical 
and preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments, but, 
on the contrary, is intended to cover various modi?cations 
and equivalent arrangements included Within the spirit and 
scope of the appended claims. 
What is claimed is: 
1. Amethod in a netWork interface device for storing data 

associated With a data frame in a buffer memory comprising: 

reserving contiguous buffer memory location of the buffer 
memory for status information corresponding to recep 
tion of the data frame by the netWork interface device; 

Writing the data frame in contiguous buffer memory 
locations folloWing the reserved contiguous buffer 
memory locations; and 

Writing the status information generated during the recep 
tion of the data frame into the reserved continuous 
buffer memory locations folloWing the data frame 
Writing step, 

the reserving step including 
reserving a ?rst buffer memory locations for a ?rst 

portion of the status information, 
reserving a second buffer memory location contiguous 

With and folloWing the ?rst buffer memory location 
for a second portion of the status information, and 

reserving a third buffer memory location contiguous 
With and folloWing the second buffer memory loca 
tion for tracking information specifying conditions 
of the stored data frame, 

the data frame Writing step including 
receiving the data frame as a plurality of data Words 

from a media access controller across a receive data 

bus, and 
storing the data Words in the respective continuous 

buffer memory locations, and 
the status information Writing step including 

receiving an end of frame signal from the media access 
controller indicating completed transfer of the data 
frame from the media access controller to the buffer 
memory, 

jumping to the ?rst buffer memory location in response 
to the end of frame signal, 

receiving the status information from the media access 
controller across the receive data bus, and 

Writing the ?rst and second portions of the status 
information into the ?rst and second buffer memory 
locations, respectively. 
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2. Amethod in a network interface device for storing data 
associated With a data frame in a buffer memory comprising: 

reserving contiguous buffer memory location of the buffer 
memory for status information corresponding to recep 
tion of the data frame by the netWork interface device; 

Writing the data frame in contiguous buffer memory 
locations following the reserved contiguous buffer 
memory locations; and 

Writing the status information Generated during the recep 
tion of the data frame into the reserved contiguous 
buffer memory locations folloWing the data frame 
Writing step, 

the reserving step including 
reserving a ?rst buffer memory location for a ?rst 

portion of the status information, 
reserving a second buffer memory location contiguous 

With and folloWing the ?rst buffer memory location 
for a second portion of the status information, and 

reserving a third buffer memory location contiguous 
With and folloWing the second buffer memory loca 
tion for tracking information specifying conditions 
of the stored data frame, 

the data frame Writing step including 
receiving the data frame as a plurality of data Words 

from a media access controller across a receive data 

bus, and 
storing the data Words in the respective contiguous buffer 
memory locations, and 

the status information Writing step including 
receiving an end of frame signal from the media access 

controller indicating completed transfer of the data 
frame from the media access controller to the buffer 
memory, 

obtaining tracking information in response to the end of 
frame signal, 

jumping to the ?rst buffer memory location in response 
to the end of frame signal and after the tracking 
information obtaining step, 

receiving the status information from the media access 
controller across the receive data bus, and 

Writing the ?rst and second portions of the status 
information into the ?rst and second buffer memory 
locations, respectively. 

3. The method of claim 2, Wherein the tracking informa 
tion obtaining step comprises: 

storing in a holding register a Write pointer value speci 
fying a last of the contiguous buffer memory locations 
storing the data frame; and 

storing in the holding register a byte count and a byte 
enable each received from the media access controller, 
the byte count specifying a number of bytes in the 
stored data frame, and the byte enable specifying valid 
bytes in the last of the contiguous buffer memory 
locations storing the data frame. 

4. The method of claim 3, Wherein the status information 
Writing step further comprises Writing the obtained tracking 

15 

25 

35 

45 

55 

10 
information from the holding register to the third buffer 
memory location folloWing the step of Writing the ?rst and 
second portions of the status information. 

5. A netWork interface device for storing a data frame, 
comprising: 

a media access controller con?gured for receiving a data 
frame from a packet sWitched netWork, the media 
access controller generating status information associ 
ated With the reception of the data frame; 

a random access memory for storing the received data 
?ame and the corresponding status information; and 

a memory controller receiving the data frame and the 
corresponding status information, and con?gured for 
reserving ?rst and second contiguous buffer memory 

locations for the status information, and a third 
contiguous buffer memory location for tracking 
information associated With storage of the data 
frame, 

Writing the data frame into contiguous buffer memory 
locations folloWing the reserved ?rst, second and 
third contiguous buffer memory locations, 

obtaining tracking information in response to an end of 
frame signal from the media access controller and 
storing in a holding register, 

jumping to the reserved ?rst contiguous buffer memory 
location in response to the end of frame signal after 
the tracking information is obtained, 

receiving the status information from the media access 
controller across a receive data bus, 

Writing the status information into the reserved ?rst and 
second contiguous buffer memory locations folloW 
ing Writing the corresponding data frame into the 
random access memory, and 

Writing the obtained tracking information from the 
holding register to the reserved third contiguous 
buffer memory location folloWing Writing the status 
information into the reserved ?rst and second con 
tiguous buffer memory locations. 

6. The netWork interface device of claim 5, Wherein the 
memory controller further comprises: 

a Write pointer for identifying a selected one of the buffer 
memory locations for Writing data, Wherein 

the tracking information stored in the holding register and 
Written to the reserved third contiguous buffer memory 
location includes the Write pointer value identifying a 
last of the contiguous buffer memory locations storing 
the received data frame. 

7. The netWork interface device of claim 6, Wherein the 
the tracking information in the holding register and Written 
to the reserved third contiguous buffer memory location 
further includes a byte count and a byte enable, each 
received from the media access controller, in response to the 
end of frame signal. 


